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1.1  INTRODUCTION

For more than a hundred years scientists have been suggesting that
slight changes in the chemical composition of the atmosphere could
bring about major climatic variations. Since the turn of the century,
the focus has been particularly on worldwide release of carbon dioxide
(C02)f as a result of burning of coal, oil, and gas and changes in
land use that release C02 from forests and soils.* In recent decades
many aspects of the argument that enough C02 will be released to
bring about unwanted and unwonted changes in climate have been filled
out and strengthened? at the same time, new questions about segments of
the argument have arisen, and possible benefits have been identified,
including directly favorable implications for plant growth from
increasing C02.

At this stage in the history of the C02 question, many readers are
familiar with its basic aspects, so we have limited this introduction
to two fundamental points. The first is that C02, along with water
vapor, ozone, and a variety of other compounds, is a key factor in
determining the thermal structure of the atmosphere. These so-called
"greenhouse" gases do not strongly absorb incoming radiation for most
of the shortwave solar spectrum, but they are more effective absorbers
of the long-wavelength (infrared) radiation of the Earth's surface and
atmosphere (see Figure 1.1). The mix and distribution of the gases
account in no small part for the generally hospitable climate of Earth
and the inhospitable climate of other planets. Concern arises about
human activities that release greenhouse gases because important
absorption bands for C02 and other atmospheric gases are far from
saturation; increasing the concentration of the gases will continue to
affect the net emission or absorption of energy from a given layer of
the atmosphere and thus the climate. The second fundamental point is
that the atmospheric concentration of C02 is rising. Figure 1.2
shows an exceptionally accurate and reliable record of measurements

*See "Annex 2, Historical Note," for the early history of the C02
issue.